
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
65

0 
27

3
A

1
*EP003650273A1*

(11) EP 3 650 273 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
13.05.2020 Bulletin 2020/20

(21) Application number: 19208111.5

(22) Date of filing: 08.11.2019

(51) Int Cl.:
B60R 5/04 (2006.01) B60R 7/02 (2006.01)

B65D 5/20 (2006.01) B65D 5/54 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 12.11.2018 JP 2018212306

(71) Applicant: Takehiro Co., Ltd.
Anjou-shi,
Aichi 444-1296 (JP)

(72) Inventors:  
• INOUE, Koji

Anjo-shi, Aichi 444-1296 (JP)
• KOBAYASHI, Hisashi

Anjo-shi, Aichi 444-1296 (JP)

(74) Representative: Mewburn Ellis LLP
Aurora Building 
Counterslip
Bristol BS1 6BX (GB)

(54) TRAY FOR VEHICLE STORAGE SPACE AND MANUFACTURING METHOD OF TRAY FOR 
VEHICLE STORAGE SPACE

(57) An object is to expand the capacity of storage
of a luggage box and thereby to increase the efficiency
of component transportation. A tray 1 for vehicle storage
space is formed from a fiber board 5 that includes a bot-
tom portion 2, side portions 3 (side pieces 31 to 36) and
flat portions 4 (42 to 46) extended from the side portions
3 (from the side pieces 31 to 36) and that has a thickness
of 2 to 6 mm, a total weight of 450 to 1000 g/m2, and a
tensile strength of 850 to 2150 N/ 25.4 mm. The fiber
board 5 has linear first cuts 6a to 6e provided on a surface
side to divide boundaries between the side portions 3
and the flat portions 4, linear second cuts 7a to 7f provided
on a rear face side to divide boundaries between the
bottom portion 2 and the side portions 3, linear third cuts
8a, 8f, 8g, 8j, 8m and 8r provided on the surface side to
fold back the side portions 3, and linear third cuts 8b, 8c,
8d, 8e, 8h, 8i, 8k, 81, 8n, 80, 8p and 8q provided on the
rear face side.
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority from
Japanese patent application 2018-212306 filed on No-
vember 12, 2018, the entirety of the content of which is
hereby incorporated by reference into this application.

BACKGROUND

FIELD

[0002] The present disclosure relates to a tray for ve-
hicle storage space provided in, for example, behind
sheets of of a vehicle, such as a motor vehicle.

RELATED ART

[0003] A proposed technique described in JP
2016-88318A provides a luggage space structure of a
vehicle that prevents a luggage box made of a resin from
being turned over forward without using a clamping mem-
ber or the like and that improves the assembly of the
luggage box to a luggage space.
[0004] The luggage box described in JP 2016-88318A
is made of a resin. The resin, especially polystyrene
foam, is bulky. Accordingly, this decreases the capacity
of storage provided in the assembled vehicle. Problems
are the difficulty in expanding the capacity of storage
space and the low efficiency of component transporta-
tion.
[0005] The inventors of the present disclosure have
intensively examined the structure of the luggage board
and have found the material and the configuration of the
tray for vehicle storage space that overcome the prob-
lems described above.

SUMMARY

[0006] A first aspect of the present disclosure provides
a tray for vehicle storage space that comprises a fiber
board including a bottom portion, side portions, and flat
portions extended from the side portions. The fiber board
has a thickness of 2 to 6 mm, a total weight of 450 to
1000 g/m2 and a tensile strength of 850 to 2150 N/ 25.4
mm. The tray for vehicle storage space includes linear
first cuts provided in the fiber board to divide boundaries
between the flat portions and the side portions, linear
second cuts provided to divide boundaries between the
bottom portion and the side portions, and linear third cuts
provided to fold back the side portions. The tray for ve-
hicle storage space is folded back by using the first cuts,
the second cuts and the third cuts to be placed in a vehicle
storage space. A method of measuring the tensile
strength fixes respective ends in a longitudinal direction
of a test piece having a length of 200 mm and a width of
50 mm in a tension testing machine and pulls the test

piece at a tension rate of 200 mm/min. A maximum load
required for fracture is defined as the tensile strength.
When the fiber board has the total weight and the tensile
strength that are lower than the respective lower limits,
there is a difficulty in retaining the shape of the tray in
the assembled state. When the fiber board has the total
weight and the tensile strength that are higher than the
respective upper limits, on the other hand, there is a dif-
ficulty in assembling the fiber board due to the excessive
hardness of the fiber board.
[0007] Using the fiber board of high rigidity, for exam-
ple, the fiber board having a slightly higher hardness than
an ordinary hardness expands the capacity of storage.
The absolute capacity of the space of the luggage room
is naturally unchanged. The fiber board, however, has a
smaller thickness than the thickness of polystyrene foam.
This increases the capacity of the space that allows the
user to use. Respective trays are set in an expanded
state and are stacked one upon another during transpor-
tation. This increases the efficiency of component trans-
portation.
[0008] The cuts are formed in the fiber board by a pre-
determined depth, for example, by a cutting amount of
50 to 70% of the thickness of the fiber board, for example,
half the thickness of the fiber board. The fiber board is
then folded down along the cutting lines to be formed in
a shape along the walls of the luggage room.
[0009] The first cuts, the second cuts and the third cuts
may have a width of 0.2 to 1.0 mm (i.e., the range of the
thickness of a cutter).
[0010] A second aspect of the present disclosure pro-
vides a manufacturing method of a tray for vehicle stor-
age space. The method comprises a fiber board cutting
process of cutting an outer circumference of a fiber board
having a total weight of 450 to 1000 g/m2 and a tensile
strength of 850 to 2150 N/ 25.4 mm to have a bottom
portion, flat portions and side portions, and a cutting proc-
ess of providing linear first cuts such as to divide bound-
aries between the flat portions and the side portions, lin-
ear second cuts such as to divide boundaries between
the bottom portion and the side portions, and linear third
cuts such as to fold back the side portions.
[0011] The manufacturing method may further com-
prises an assembling process of folding down the first
cuts and the second cuts and folding back the third cuts
to assemble the fiber board in a box-like shape after the
cutting process.
[0012] An example of the material of the fiber board is
a fiber material including a first thermoplastic resin fiber
and a second thermoplastic resin fiber. The material of
the fiber board may, however, be another material, such
as a natural fiber material, a glass fiber material or a
material obtained by combining a natural fiber with a ther-
moplastic resin. The fiber board may have any of various
shapes, such as a rectangular shape or a round shape.
The tray for vehicle storage space can be manufactured
by simply folding down and assembling the fiber board
without bonding. The tray for vehicle storage space in
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the folded down and assembled state can be mounted
on the vehicle. The tray for vehicle storage space is
placed along walls of a rear storage space of a motor
vehicle and is pressed down to be fastened by another
component placed on the flat portions.
[0013] With regard to the material of the fiber board,
for example, the natural fiber is preferably a plant fiber
(for example, kenaf fiber), the first thermoplastic resin
fiber is preferably a polyester-based resin fiber, and the
second thermoplastic resin fiber is preferably a polypro-
pylene-based resin fiber. The thermoplastic resin is pref-
erably a low melting point polyester-based resin, a low
melting point polyethylene-based resin or a low melting
point polypropylene-based resin.
[0014] A plurality of, for example, three third cuts may
be provided at each set of folding positions. The leftward
or rightward folding direction may be set by controlling
which of the three cuts is formed from the surface side
and which of the three cuts is formed from the rear face
side. This configuration improves the workability. In other
words, the crease for folding down may be provided in a
desired direction by distribution of the third cuts on the
surface side and on the rear face side.
[0015] The tray for vehicle storage space according to
any of the above aspects of the present disclosure can
be placed in a vehicle storage space by simply folding
down and assembling the fiber board. This configuration
expands the capacity of storage of the tray for vehicle
storage space and increases the efficiency of component
transportation.

BRIEF DESCRIPTION OF DRAWINGS

[0016]

Fig. 1 is a perspective view illustrating a tray for ve-
hicle storage space according to Embodiment 1 of
the present disclosure in an assembled state;
Fig. 2 is a front view illustrating a surface of the tray
for vehicle storage space in an expanded state
(where two-dot chain lines indicate boundaries be-
tween a bottom portion and side portions and be-
tween the side portions and flat portions);
Fig. 3 is a front view illustrating the tray for vehicle
storage space in the expanded state (where broken
lines indicate the positions of first cuts and third cuts);
Fig. 4 is a rear view illustrating the tray for vehicle
storage space in the expanded state (where broken
lines indicate the positions of second cuts and third
cuts);
Fig. 5 is a perspective view illustrating the tray for
vehicle storage space placed in a rear storage space
of a motor vehicle;
Fig. 6 is a perspective view illustrating a tray for ve-
hicle storage place according to a comparative ex-
ample placed in the rear storage space;
Fig. 7 is a front view illustrating a tray for vehicle
storage space according to Embodiment 2 of the

present disclosure in an expanded state (where two-
dot chain lines indicate boundaries between a bot-
tom portion and side portions and between the side
portions and flat portions);
Fig. 8 is a front view illustrating the tray for vehicle
storage space in the expanded state (where broken
lines indicate the positions of first cuts and third cuts);
Fig. 9 is a rear view illustrating the tray for vehicle
storage space in the expanded state (where broken
lines indicate the positions of second cuts and third
cuts); and
Fig. 10 is a perspective view illustrating the tray for
vehicle storage space in an assembled state.

DESCRIPTION OF EMBODIMENTS

[0017] A tray for vehicle storage space 1 (hereinafter
simply referred to as tray 1) of Embodiment 1 according
to the first aspect of the present disclosure is described
with reference to Figs. 1 to 3. As shown in Fig. 1 and Fig.
2, the tray 1 is formed from a fiber board 5 that includes
a bottom portion 2, side portions 3 (side pieces 31 to 36)
and flat portions 4 (42 to 46) extended from the side por-
tions 3 (from the side pieces 32 to 36) and that has a
thickness of 2 to 6 mm, a total weight of 450 to 1000
g/m2, and a tensile strength of 850 to 2150 N/ 25.4 mm.
In Fig. 1, solid lines other than solid lines indicating an
outer circumference indicate foldable locations of the bot-
tom portion 2, the side portions 3 and the flat portions 4.
In Fig. 2, two-dot chain lines indicate boundaries between
the bottom portion 2 and the side portions 3 (31 to 36)
and between the side portions 3 and the flat portions 4
(42 to 46). More specifically, the tray 1 is formed from
one board and is configured, such that the six side por-
tions 3 are respectively connected with six sides of the
bottom portion 2 and that the five flat portions 4 are re-
spectively connected with five sides corresponding to the
side pieces 32 to 36 out of the six sides of the side portions
3.
[0018] The tray 1 is transformable between an expand-
ed state and an assembled state. The tray 1 is formed
by simply folding down and assembling the single fiber
board 5 without bonding. The tray 1 in the folded down
and assembled state may be mounted on the vehicle. As
shown in Fig. 5, the tray 1 is placed along walls of a rear
storage space 11 of a motor vehicle 10, and respective
ends of the flat portions 42 to 46 are vertically held and
fixed by a front fixing portion 20, side fixing portions 30
and a rear fixing portion 40. An upper opening of the tray
1 may be opened and closed by a cover 50.
[0019] The material of the tray 1 is made of a thermo-
plastic resin fiber. With regard to the material of the tray
1, for example, the thermoplastic resin fiber is preferably
a polyester-based resin fiber, a low melting point polyes-
ter-based resin fiber, a low melting point polyethylene-
based fiber or a low melting point polypropylene resin
fiber.
[0020] The tray 1 is a plate like member that includes
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a polyester fiber and a low melting point polyester fiber
as the thermoplastic resin fiber, the total weight of 450
to 1000 g/m2 and the thickness of 2 to 6 mm.
[0021] According to Embodiment 1, the material used
for the tray 1 is a polyester fiber using a low melting point
polyester as a binder.
[0022] As shown in Fig. 3 and Fig. 4, the single board
of the tray 1 in the expanded state has linear first cuts 6a
to 6e (shown in Fig. 3) provided on a surface side to
divide boundaries between the side portions 3 and the
flat portions 4, linear second cuts 7a to 7f (shown in Fig.
4) provided on a rear face side to divide boundaries be-
tween the bottom portion 2 and the side portions 3, linear
third cuts 8a, 8f, 8g, 8j, 8m and 8r (shown in Fig. 3) pro-
vided on the surface side to fold back the side portions
3, and linear third cuts 8b, 8c, 8d, 8e, 8h, 8i, 8k, 81, 8n,
8o, 8p and 8q provided on the rear face side. The tray 1
is formed in a box-like structure to be placed in the rear
storage space 11 of the motor vehicle 10 by folding down
the first cuts 6a to 6e and the second cuts 7a to 7f and
folding back the third cuts 8a to 8r without performing
any additional work such as bonding. The following de-
scribes the configuration of the tray 1 more in detail.
[0023] As shown in Fig. 1, the bottom portion 2 is
formed in an inequilateral hexagonal shape. The side
portions 3 form a ring-shaped band like structure and are
placed to surround the bottom portion 2.
[0024] The side portions 3 constitute side walls. As
shown in Figs. 1 to 4, the side portions 3 include a plurality
of the side pieces 31 to 36. The side piece 31 is provided
in a middle part of an upper side of the bottom portion 2.
The side piece 32 is provided on a left side of the bottom
portion 2. The side piece 33 is provided on a right side
of the bottom portion 2. The side piece 34 is provided on
a lower left corner of the bottom portion 2. The side piece
35 is provided on a lower right corner of the bottom portion
2. The side piece 36 is provided on a lower side of the
bottom portion 2.
[0025] As shown in Fig. 1, the flat portions 4 include a
rectangular first flat portion 42 that connects with a left
side of the side piece 32, a rectangular second flat portion
43 that connects with a right side of the side piece 33, a
pentagonal third flat portion 44 that connects with a lower
side of the side piece 34, a pentagonal fourth flat portion
45 that connects with a lower side of the side piece 35,
and a rectangular fifth flat portion 46 that connects with
a lower side of the side piece 36.
[0026] The configuration and the arrangement of the
linear first cuts 6a to 6e, the linear second cuts 7a to 7f
and the third cuts 8a to 8r on the surface of the tray 1 are
described with reference to Fig. 3 and Fig. 4 that show
the tray 1 in the expanded state.
[0027] As shown in Fig. 1 and Fig. 3, the first cut 6a,
the first cut 6b, the first cut 6c, the first cut 6d and the
first cut 6e are configured to respectively separate the
flat portion 42, the flat portion 43, the flat portion 44, the
flat portion 45 and the flat portion 46 from the side pieces
32 to 36.

[0028] As shown in Fig. 1 and Fig. 4, the second cut
7a, the second cut 7b, the second cut 7c, the second cut
7d, the second cut 7e, and the second cut 7f are config-
ured to respectively separate the side piece 31, the side
piece 33, the side piece 32, the side piece 35, the side
piece 34 and the side piece 36 from the bottom portion
2. The second cuts 7a to 7f are arranged in a hexagonal
ring shape. The second cuts 7d and 7e are arranged to
be bilaterally symmetrical.
[0029] The third cuts 8a to 8c, the third cuts 8d to 8f,
the third cuts 8g to 8i, the third cuts 8j to 81, the third cuts
8m to 8o and the third cuts 8p to 8r are respectively ar-
ranged in threes to be in triangular shapes and form parts
for folding back the side portions 3. In the front view of
Fig. 3 and the rear view of Fig. 4, the left side and the
right side are inverted, so that the reference signs indi-
cating each set of three should also be inverted to be in
combination.
[0030] As shown in Fig. 3, the third cut 8a is extended
to be slanted inward from an intersection between an
upper side 81 and the first cut 6a. The third cut 8f is
extended to be slanted inward from an intersection be-
tween an upper side 82 and the first cut 6b. The third cut
8g is extended to be slanted inward from an intersection
between an upper side 83 and the first cut 6a. The third
cut 8j is extended to be slanted inward from an intersec-
tion between an upper side 84 and the first cut 6b. The
third cut 8m is extended to be slanted inward from an
upper side 85 and the first cut 6c. The third cut 8r is
extended to be slanted inward from an intersection be-
tween an upper side 86 and the first cut 6d.
[0031] As shown in Fig. 4, the third cuts 8d and 8e are
extended from an intersection between the second cuts
7a and 7b. The third cuts 8b and 8c are extended from
an intersection between the second cuts 7a and 7c. The
third cuts 8k and 8l are extended from an intersection
between the second cuts 7b and 7d. The third cuts 8h
and 8i are extended from an intersection between the
second cuts 7c and 7e. The third cuts 8p and 8q are
extended from an intersection between the second cuts
7d and 7f. The third cuts 8n and 8o are extended from
an intersection between the second cuts 7f and 7e.
[0032] The respective upper sides 81 to 86 of the tri-
angles described above are formed in the respective sets
of three. The upper sides 81 and 82 are straight lines.
The upper sides 83 to 86 are folded lines that are convex
downward. In each set of three described above, one
third cut is provided on one face (surface side), and the
other two third cuts are provided on the other face (rear
side). When the tray 1 is transformed from the expanded
state to the assembled state, the third cuts 8a to 8r are
deformed in respective directions of opening up the re-
spective cuts.
[0033] The depths of the first cuts 6, the second cuts
7 and the third cuts 8 are 50 to 70% of the thickness of
the fiber board 5.
[0034] The widths of the first cuts 6, the second cuts 7
and the third cuts 8 are 0.2 to 1.0 mm (i.e., the thickness
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of a cutter).
[0035] The following describes a manufacturing meth-
od of the tray for vehicle storage space of the embodiment
according to the second aspect of the present disclosure.
[0036] The manufacturing method manufactures the
fiber board 5 having a total weight of 450 to 1000 g/m2

and a tensile strength of 850 to 2150 N/ 25.4 mm and
subsequently performs a fiber board cutting process of
cutting the outer circumference of the fiber board 5 to
form the side pieces 31 to 36, the flat portions 42 to 46,
and the upper sides 81 to 86. When the fiber board 5 has
the total weight and the tensile strength that are lower
than the respective lower limits, there is a difficulty in
retaining the shape of the tray in the assembled state.
When the fiber board 5 has the total weight and the tensile
strength that are higher than the respective upper limits,
on the other hand, there is a difficulty in assembling the
fiber board 5 due to the excessive hardness of the fiber
board 5.
[0037] The manufacturing method subsequently per-
forms a cutting process of providing the linear first cuts
6a to 6e such as to divide the boundaries between the
flat portions 42 to 46 and the side pieces 32 to 36, the
linear second cuts 7a to 7f such as to divide the bound-
aries between the bottom portion 2 and the side pieces
31 to 36, and the linear third cuts 8a to 8r such as to fold
down the side pieces 31 to 36.
[0038] After the cutting process described above, the
manufacturing method performs an assembling process
of folding down the first cuts 6a to 6e and the second
cuts 7a to 7f and pinching and folding back the respective
triangles surrounded by the third cuts 8a to 8r and the
upper sides 81 to 86 to assemble the fiber board 5 in a
box-like shape.
[0039] The following describes the advantageous ef-
fects of the above embodiment according to the first as-
pect and the second aspect of the present disclosure.
[0040] The fiber board 5 has a smaller thickness than
the thickness of polystyrene foam. This increases the
capacity of the space that allows the user to use. Re-
spective fiber boards are set in the expanded state and
are stacked one upon another during transportation. This
increases the efficiency of component transportation.
[0041] For example, for the purpose of weight reduc-
tion, a tool box made of polystyrene foam may be pro-
vided to place tools such as a jack therein according to
a comparative example shown in Fig. 6. The tray accord-
ing to the embodiment of the present disclosure increas-
es the capacity of the space, compared with such a tool
box made of polystyrene foam.
[0042] Using the fiber board 5 having high rigidity pro-
vides the sufficient load capacity.
[0043] The crease for folding down may be controlled
by determining which of the third cuts 8a to 8r is formed
from the surface side or formed from the rear face side.
[0044] The following describes Example 1 for the pur-
pose of illustrating the aspects of the present disclosure
more specifically. The present disclosure is, however,

not limited to the description of this example.

Example 1

[0045] A tray 1 of Example 1 is described. Prior to as-
sembly, the tray 1 was comprised of polyethylene tereph-
thalate fiber and low melting point polyethylene tereph-
thalate fiber and had a total weight of 800 g/m2, a thick-
ness of 3 mm and dimensions of 85.5 cm as a vertical
maximum length and 102 cm as a lateral maximum
length.
[0046] The tensile strength of the above tray 1 was
measured by a procedure given below. The procedure
fixed respective ends in a longitudinal direction of a test
piece of the tray 1 having a length of 150 mm and a width
of 100 mm in a tension testing machine. The area of the
test piece to be fixed was 25.4 mm 3 25.4 mm. When
fixation parts of the respective ends are respectively ex-
pressed as a fixation part A and a fixation part B, a dis-
tance between the fixation part A and the fixation part B
was 76.2 mm. The procedure measured a load in tensile
fracture at a tension rate of 200 mm/ min. The measured
load of tensile strength was 1790 N/ 25.4 mm.
[0047] The following describes a tray for vehicle stor-
age space 101 (hereinafter simply referred to as tray 101)
according to Embodiment 2 of the present disclosure with
reference to Figs. 7 to 10. This tray 101 is substantially
similar to the tray 1 with some differences. The tray 101
of Embodiment 2 has a rectangular bottom portion 102
and includes different numbers and shapes of side por-
tions 103 and flat portions 104. Like components of Em-
bodiment 2 to the components of Embodiment 1 are ex-
pressed by like reference symbols in 100s.

Industrial Applicability

[0048] The tray for vehicle storage space according to
the present disclosure is applicable for deck boards and
luggage trims of vehicles, especially mini motor vehicles
and small motor vehicles.
[0049] The present disclosure is not limited to the em-
bodiments described above but may be implemented by
various other aspects in the technical scope of the
present disclosure. Various modifications and variations
may be made to the embodiments without departing from
the technical scope of the present disclosure. Such mod-
ifications and variations, as well as their equivalents are
also included in the technical scope of the present dis-
closure. For example, the shape, the configuration, the
dimensions, the material and the like of the fiber board
5 are not limited to those described in the above embod-
iments but may be changed or modified appropriately.
The tray for vehicle storage space according to the
present disclosure may be employed for, for example,
vehicle interior components, tool boxes, and deck trays
and may be applied for sedan vehicles, coupe vehicles,
hatchback vehicles, and wagon vehicles as types of mo-
tor vehicles.
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Claims

1. A tray for vehicle storage space, comprising:

a fiber board that includes a bottom portion, side
portions, and flat portions extended from the
side portions and has a thickness of 2 to 6 mm,
a total weight of 450 to 1000 g/m2 and a tensile
strength of 850 to 2150 N/ 25.4 mm;
linear first cuts provided in the fiber board to di-
vide boundaries between the flat portions and
the side portions;
linear second cuts provided to divide boundaries
between the bottom portion and the side por-
tions; and
linear third cuts provided to fold back the side
portions,
the tray for vehicle storage space being folded
back by using the first cuts, the second cuts and
the third cuts to be placed in a vehicle storage
space.

2. The tray for vehicle storage space according to claim
1,
wherein the first cuts, the second cuts and the third
cuts have a depth that is 50 to 70% of the thickness
of the fiber board.

3. The tray for vehicle storage space according to either
claim 1 or claim 2,
wherein the first cuts, the second cuts and the third
cuts have a width of 0.2 to 1.0 mm.

4. A manufacturing method of a tray for vehicle storage
space, comprising:

a fiber board cutting process of cutting an outer
circumference of a fiber board having a total
weight of 450 to 1000 g/m2 and a tensile strength
of 850 to 2150 N/ 25.4 mm to have a bottom
portion, flat portions and side portions; and
a cutting process of providing linear first cuts
such as to divide boundaries between the flat
portions and the side portions, linear second
cuts such as to divide boundaries between the
bottom portion and the side portions, and linear
third cuts such as to fold back the side portions.

5. The manufacturing method of the tray for vehicle
storage space according to claim 4, further compris-
ing:
an assembling process of folding down the first cuts
and the second cuts and folding back the third cuts
to assemble the fiber board in a box-like shape.
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